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B^^^f-^fifa-^, 2«^©@*m*L/it^77.M^ , l : > 3 tt S* » * 4 

> X , /^f t, &£V>tt&©F*33ettS> 7tt#7X8i^«£:^T. 

02 1 tt , ilH 1 lTmfi^fF±l-li^K ; Sriia"r-&fe*t'^«"t"^5 1 ^> 
A — £ 121 55 t* Z> . 

0 2 2 tt , BLl(jttJli«C*»**7 , ;i'*Utt*^7r^ — ■tf©ttSttOBD*fc» 
t5«lCD^«* ^t. e^#©5tLtHA«, -t ft-*? ft . ->gf 

©^**^-r. tt « tt « , aj»©*«©tfcf£ttfcifc0!-r*. 

0 2 3 tt , 7 )Vtt U tt * x 7 r * - •tf<D»«tt!lftlcJ:«Jftttftfc«tt«tt:& 

tt , ^^©^^©itetttit^j-r-s. fttftift&fc^sttffojfcff-i*. ft as m s 

©$flC*5V^T+4kV, tfi 1 0 - 5 0 n A, Sit fi 6 y L/hT? & 5 . 

0 2 4 tt , ;fcfgBJl©gfi©$KB80T<&-S. 

02 5 tt , 02 4TS$nfe^l«tSft>A-O«iSIt$ 1 ?.. 

0 2 6 tt . SitSf V >A- ©s§<ff©#l-&0T&*. 

02 7 tt , #t|gf t>A-0»f tSSyi/ - h©^S0T$5. 

02 8 tt, » M « il 5 1 + > /t - O R 3tE 'J >y©#S0TSIi. 

02 9 A tt , »«*i»5 :, Y>^— ©«Si£fK:7 r l'-h©S!!?rS0T£>-5. 

02 9 B tt , t >A-C««®tyi/- hC^H^^iTife^. 

0 3 0 tt , 4 1 P.5&£&©*;l':/©#fl?£l-*I0T$>-2>. 

S3 lit ^^^j^oMasTfe^. 
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3 2 Ate, H2 5 £JSraT*m#nz»*«l*8©*2©#iSS8;K09©IEiS* 

ss m T fe 3 . 

3 2 B « , g 3 2 A<5SfMiT$5. 



% bj g gg g ft m m 

& =f- m tt > #^C5Jg«43J:^E?rJi:^-oTita^tl^o £©#*&«. ft * © £ # 
(2) -f > * 57 x v V & t « # * » » B«*C*»09 1 9^fc*«'*"* it * , "' J 

a?Tm*«Msti*. (3) -f > ^ x y h m £ tt&VC . «p « » ^ , 

4) v -r i/ u *$• y •? . 7i?nf y^sfiatsctracassft^ttfTfts 

o T 1| 8 13 ff to n Z> . 

v * ^ & & ? . fit, ;®7x?b, &nmnm tunifim&tsn2>&#&m 

© m \z 9t * ft -5 . cci^irbT, #*bfc«/h«*f. ^ 5 * * . -f * > tt v * 
fc © , S # * ® ± K B'J « © * # y ^ £ « *m±WWM;:»*?"3£i:* , "r**. * 
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levins. gmnffi±<Dftmn&mnftm<Dmntii\*. % © m a it £ o 

JfflD£it-5;i<h/5*pJjtgT-&9, intt, 04Bfc0jSSft5. if « © /I ^ - > it 
, fftl/fc*t 'J7©aA(V-f f-tt, 1 9 6 9SO, M M , §ltt#:©Sg«tt£^H 

ts © t LTffl^nsfoictiKisife, a#f cvxi? © « 1 
ifrtaiitEi^n, s # t m i; « it *» a &nfc*v»*«ttv;* ^ £ a 

k 5ft # ^ # , m m <&> co ± \z i% — \zftjf3-znz>z.ttfc2>. l u » 

b^l/. ' O v ^ ? l; , »«*l*S;Rtf«/h«Wi:Hi;«tt©*ffij&*#A&;jT, 

£ n . HI — © S * tt » r^^^^j tifiin, c ft fit , ?L»;:iBJ*Lfc»i3r, A 
V»tt3tt»«tt©»«fle_h©#*|R»Sftfc;*#? h tCjfijSUfe*IH)T«^©v7>i7 

^-rj;^»c?L*aja-r-g>#«»»c«koT^je)e,n-5. its 2^icffi^.^nfeiE 

85 4©*§&«^>££fc:|*gi,>:fc9, £©**«» s§ St « * 6 , ftVsiO«5 
6 Oi^fcft^g^nS. S#:5 8^f6]A^5fe^©t)lii (^ffTi t) tt ft tf 
£> ft . ^11, ^^U^:V7.^6 2±©?L6 0$:3liiiL)tK^-r^>. V^.^©?L»I 
i§t5I«*<kO:^f $T7^;i/A 6 4 d it « £ ft 5 . ±T©^SS^IC*fL 
T 0 3 A»C^-r«k5^«ljI*«Tlr*«'8-fc©*, £©ck5fc*$— &itiia*oJf!g<h 

fts. * = ©«*•?«. w«a^3&*a^jiA-r*iR©a!WWftfta*«, m 3 b ic 
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t. ifi T # S . 

It « % © -f X ** v 7. ^ © ?L <fc K) h ffi MS \z /J\ S V> £ Vi 5 #J J^t * 0 > £ © £ £ « 

m \z m <p z z> . 

7 t LT#'J Xd fcf !✓ > f* * * ffi JII lft9iV>XSSS©e«*B 5 A ~ 

i;D>fc*lt!Sttl/5:23~245^n>©a (H5A) i D t>fiS fc/h S V» 5 7 
S^DXOf'fXCieiX^yF (EI5B) £ *l -5 . * #1 "t> © #J « < 

0 0%jfiV^*-Clta^n^>Cli:-C$.«). 0 1 4 A , 1 4 B , V X ± IC £> 

iiv>xaiu, s & i otcgiBj-r-si^ir, * m ± > S5$-#tfc^©i« 
v» K & & s it r & » ic m m s n , intio-c, rnas ess » © «■ « © s h ra 

IS SSI- cd IE « > ^^^©^^©^Sfc^^^KT&Siigsn-S. 

-f * A li , Jl £ 4 os^D>JW±©:7^;i'A£®LT^«&T£5ii&£-fr$©K: 
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*SSTSfflJh577^H, * — OR. & S VMS ?L © gH m * * b , f IT, 

^OYX^ii, » tt « SI iS ( * flf ) hBiioncEf sns. d © v * ? , 
Jfc S ft . fi£oT, ^-otcf ISf ©Kf wt'lit^tis. 

f£ « * <t> fi: 43 v> T , SVMcifi*gbfc?L©i2?!J£fc^-7*^Tfii> » « 1^ > X 36 
*g & © ?l fi£ . §!> € * 4* fit 4> & v> , j£ VMS *i&v>£:©*.s;i£&fll — IS © 

-^y^ — ho9j?S£?L©ii:s©o. 5«K:-r*i«*©l*«* , t»a** f »6ft* 
«B*TfOEIIt«»t«Wr*J:5 tcS#©±#firiB«-r5»£-lCfii, snita* 

§tttgi4>©:/D^x£fM®^-5£££^bTV>-5„ & m m + fci , * ® tr 1? in a n 

*«EEi(**^o9iJi0«ff!i«flkfiT?©ita«:. « + & fi: *f "f $ 
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43* 2002-51179 



( i ) 



flc T X £ # M v> . 



(ii) vX^ttl#«2< l: EB^5 



( iii) 



iEUi , a © x ± k e e a n t v> & v» 



(iv) S#<tv;*.^£, ?X?©3l» I t 1 ASiiSt5 



■^-n^ncDJLT 



* $ -a- * k » , * » © & b fc a # # v» j? 7. * * 



£ tf * > 



7^/7 6 2 SS S # . 86 & & . i£ S* #: ^ 5 



04A«, E3At3BtHSt. £ & © v X 9 © JL 6 0 £ B * b fc * © T? * 
tfSftSgS^iSSnsiSA, 3 B £ 1*1 *I T & 5 . U * L fc *» & < 



2> . 
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#82002-51179; 



) 5 8 11: 



Tr -2> (l^l. 



gli, it « # 6 4 



a -a- t %> A v» . £ n s> « , 03A, 3b©i 



3 A, 3B-ClS^^-f). 



, „ ^_ -5- A *f«wr^5 fi £ 51 # ft # -5 ^ 1 



o 



77^ 6 2ft, »8t*ut^^< * © 



© « ft © fc » l~ » * © ® 4* ( 



c«*bT%Av». mmm^mme 2 2 *<ft« ut v»* %> ©> *fc«**5 s* 



a 5 8 1 , 6 2 1 li^fT'J < 



,^^62.^ ***** ^*«^nf, 2««llt*6T#TV»T 
, S#15 8B, -ft* r««**tt<ele 



(25) ^2 0 0 2 - 5 1 1 7 9 2 



^ X* ,-»• as £R 4> fi 4 CD ~F IC ?L 1 6 0 Sffi^^^S** 1 

jf 1 5 8 Ol^^a&ijfitt- i« « » » 6 4 «y 



_ in. -» k* ^ -7 *2 # 1 6 2 l£ & W" £ f L 1 



(26) 4**2 0 0 2 - 5 1 1 7 9 2 

Maw*""**"**" 0 "*' 

,f-i MO ««U-4 0xnm.hU, « * * 3 - 5 * V , ft * * 1 * 
1/MS niWlO-50nAm 

® it o . ?&m.™& * s ^ ; r x «» 
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ffi«T>ffl*f«]lr^i!i$-&^*^-lCfe, i# » W: i$ — tt&Z>. f 1/T, © ^ IS , 

TEfcK9!Ts«k3 taoiufcsiyi/ - k / & ffit y v - 

P3 » © 31 <D M ± \Z « ffi e 2 iff , "77.^ tSflc/XWflttSlilGS-a-SO^Jffjt 

t & $ . ^ o .t ^ i: b t , vx^ ^laes-a--^.*:, m & ^ a* 

a» -e # * . - ik iz % ^*ifeSBA»6»n*«/^«[*r©#«««ftRlu^^^o«^^t* , 

i5J5t«WTrHtoJ:'5f**4. « « U > ^ »4 » 01 6 A , 1 6 B l:*ViT8065 

»c ^ s n s 2 oc^i^ci^&y^x^^^iiyi/ - h t %i m n »~ * * si *. 

^n&-h©£St&£l5*ifc£li--5. H tit , 

Z. V> T*? -i > \Zit 3 © fU . 

(i) »***<Sftfctt*fr6»a**aKft*£-g-*C:fc 

(ii) j^*HCH*tt*£ifcJ:?>*»©W«l&^*B!i;&*&SS-li-» tl/Ti 
ffiOfiSS^t^btT. E16CTl5iBJ-r-5«tp»C, ^©.k-p&^fficT'l'-K 

(iii) SI 6 AT0^ U&± ? & Off tt, &^©8Sft©& ( f I £§£l;:£ 
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■&•?> Z. t ( £ ft # I' * /h K © * «fc * V> T * H 7? & 5 K 

SI. 5-5mm©m — ©RJ^©atC*ViTtt, gif 7 0 - 8 0 

t a* -c # s . 

?L * 0 . 2X0. 7mn'l:l6/h*f at, f§*£:bT&$Stt4-10*l£j«jJ>' 

T & £ itfts. y7X^<>^v7.^©* 5 PB(r*5ViT|pHftiriS:e$ftfcitfti© 

R jfc U > ^ (gf 2 - 5mm) ©z»A«. JRmU>^±T?®jECSSfiiSft«:«ffi 
K*V>T»***Si«Jin*'e-*2:fc*«*l9ibte. ft ft £ f9 0 f 5 7t tt , 

Hft*»6©lftWTr»4, IE©llfi^^1 : JCfilS0$ft, &.n*)VyifiT - X £ ft T V* 
-5 fc © <h <K 5t T -5 . JR 3R U >^©«ffi$riiJDS-a-€) t (7 -X S nt H 5 ttSlT 

*« £ si »*■ * t 
ts. u > if m ql 

fc s P o © 

Sit © 5 0-9 0% 

;i/-y--r7TWT©?L 
>j > if 



s * © & , ««f4#«*fll©***«36±fc«l±*ft**T?i*^ 
©itJolrjc^^t^jlja-rs^SMW^T^, t# ft IS 2 ft 3 

© V * £ K *S S l<i©?L£jliabTiS3;S:i:bT2 0 - 4 0 % 
$«T*5. It««I'J >^f£^St t&Vi. b b ft: 5 



© iR ^ 


y b 


T 9 


5 


3. i T ^ . 




© >J > if 


tt » ±i£b£:*-©?L 




*5 


W -5 3 


V Z i? 






ft 




© ft 






-5 


e 






# v * 






$ fc n. * a $ 


b T 


mm-r % 


*§■&©, ©<&©}§ ft 






n b a 




iff < cd 






x ? ± i: 1 


& St 


m a ft ft 


% IS © it « *< . £ # © 






a 




* it 






& 3 . £ © J; 


5 & 


v t. i7 a 


®±^©j#a©sani 






jb $ ft 
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siR'j^-cDta^cioftft, &\ 7i\-£m&> t&mz tutu? <dm^ , <x at u > 

*<t*IitT*5(V-flf-*. 1 969^). 

tt, SE, ^^tty^T.^^^, ^>^^>7-fJl/^(Mx.«, PVDFIS C5 1MM0BIL0N 

« 3e a ic & « a* & s . ?is c 7 o % ± ) , £ tz. it m S. M 

& (3 0 - 5 0 %) © £ «i * T' , «#ibT«ffit*Ol:t»ai*tt*»'3T 

tfflffiiA*iHi©Mv^Ii:»tTff5 £ t iz £ t> 3t j& S n 5 . & @ © 
SfcfilifOIS&Ate, tltf «f»SAOf < ^;l/&^i9jg-rc: .t K J; 0 ffi € & 

& ± \z m * m k ^ rc & n ft ? iz * n & & <o mm z w ± -r % z. 1 1 ■& z> . Sfoi 
ciiTv^ ^ aasoeTsaiit-s c: t\z & DisssaA^ne. isi: 

SUB, sg IE , ^©ttJEfc frtf 3 CI i: £©*##! ©S# 

ic*v»T*B»*tt*«^s-a--6fcftKtt, it @ s -a- s ro » . m n ^ at * it a & 
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* * # SZ T 43 V» T tt , *#*SVW4 3t»*^6*a*K*, » 7 -T )V A t 
V T ftij m T * C t ifi a ft L V> . H © fd RE * Bb # * tz tt> \Z . Kff-S^MC + ffll 

V> . tWlil/TifilfflTff SftSoMtLTH, & T © © £> £ . 

(1) *©?££, &tfftfc«;-?-©te©«!#T> fiP-fe> pH©£fl:IC43V»T» V>s 

(2) ^^A/hx^.'-^gttiSL.fci^t:, ftffi Ub^ftM) t6 - 

±©gmtta#:©i!8 i±fc««n;: ^ l t , ^- © & , m © £ # # ^ 

©ftt^^-f^AS 6$, »«1t^te*ffJfflL-TV7.^ 9 0 K 43 -5 ?L 8 8 £ 51 it 

■a-ftitfciosfrj^sumtsn, sa ^ si #§ 9 4 ©sfcsss&fcstt 
difct?^^. Ki|sF7-i';uA©tijgstbT©4 j p^@©»jiiiJs^j«> 7 )u*>m. 

»7 ;uA©^itt7^ ^A±©iax»f <Diiw»ttB. w> <o mfrfr 
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£ tl -5 P# © g • IS, ^^cD5SK5gS, ££#J©}£ft it ■fe^-rs. Jg Sg gfi , 

o - 8 o % ± ) iP^is^itgSTff bns^ii, ^itunfcti 
g m t£ © s n OiSt?®*3n/t^5^^®±^©sic;^^istSfeo4safc«t o 

TfiJ^-r^dtfeT^S. i# « « © & # (1^40-5 O^KT, * * — S # 
P.S © S 81 3 Omm^±, $£*IL;fc;tfX©Sft*l) £^{fc£ii-5;L£:l;:J;9. * /h tt 

Lfe^-y^7x^-i:^fl£^T©-f^->«a^±»r±ia$n^. ssigfss 

h > * ;|/ ® |» & J; 0 B5*M:aofcOB, E*£## : F«;fc:*:-t©ig}|£iSgj&« 
ES # ffi © 1 0-' - 1 0 " 6 m g / m 1 T 7? & tl « , SI lfc*-©^f ©tiii 

&.&&tbZ> ! h<z)-T;$>2>-i-yi7 : 77>$' — 0 l SA-cEI^-T^i^ic^FSBj^^. 

-r * . sifcjsifsftfc^ — &nvkm&\z&K)m&2ntzm*<DmQn 
*jtt^-r. »siet»©iisnc*ft*aas4j-^K'3ViT©-t©fls©aiigw#tt 

© ff J* tt , HiS^13TiaBJ$n^>. # fc , 01 2 A , 1 2B, 1 8 Tte i5 # 9 

■y- h* © ^ ;p * * i, # — M , 7 # y tt * * ? r*— •£©**©«tt*Bl§i3'*-*. 
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* i 







CD £f) m 2 

JVJ 


*J TF< "fyj ,F< f-f 

% 




7'D7 7t'> 


+69 
+23 


+72 ; +72 
+37 ; +38 




\i*=f-y 


-51 


-41 ; -48 


yh>? n — A - c 
(J§) 




-30 ; -50 


-41 ; -49 






-7.7 ; -8.7 


-6.3 ; -3.5 






+ 31 ; +38 ; +44 


+44 




NAD 


+ 3.5 ; +6.2 


+2.7 ; +7.4 


or - 7 ^ h 

rfrzfs. y 


Ca +2 


+240 


+370 


n y ~y u > a 


Ca +2 , Mn +2 
a -D- 

manaopyranoside . 


+ 10 
+ 11 


+6 
+4 


it 

RNAee 


Z'-y=fyy 

- U >Sf 


+4.0 


-3.4 


3 * * ^ y -fe 'j 
<-*—.* KB) 


Mg-ATP 


+ 13 


+ 16 



1 & * <DJ- y \z & v> T <D U # > K fi & \t & & <0 & -& £ » o 5 - 1 0 f& £ d 
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bfc. IS! fit 1 - 1 Omg/m 1, fi h WM3 — * 2 5 -4 0 % 

isas. w/w), esiagc^ni o - 1 sxo^uty^, 100- 

2 0mMCj3->J|/Ayi>I^;-Jl/ili5^ftTSS. ^«iR^)*ffi{C$St3a$ 
tlfcf aiigiCll^ll, 5 0 0x'-1'^D>?-^>7./cm$S^.-5^#T?^ 

& ^ <h 3 d> S T & 5 . 9 # . IBS^f ©$Stt)ii«a)ibn^ V> Eg 0 p H © 

Si £ tt & S t? tz v> . >R^-r-5H5CT«^»< /5 — tfrXT'h^PS— JV&tiaz.Z'*. 

£ t $> „ eAT©"«s^#tt, fli it ^ftumm ©*-ciast*ais( £ ss 5£ 

T5fei!)OS¥Siiat)©?$5. *B*ffflgl0-4 0%, SS^-^Jl'^^&^^ife 
£ T © AS £ ; 10 - 14mm, |flE+2-3kV, 3 U * — ^©U>^« 
JE+ (0. 5-1. 5) k V , «Sit<E>-&if5-l 0 n A , S$)ft£8&:M.£SSS3- 
7 n A , m~ OSSl-25^D>©iag7^;i'A (^0. 2X0. 2mm) 

3 £ 5# 3. £> tl . 01 8 A , 18BTlfcBj§t"5<fc5»C:, Sit £ 1 0-1 0 OnA 
SI ± \Z f -5 t T )V % »J m * 7. 7 r 9 — -i? © tfc g It (specific activity) £ S3 if 

cists. ra«tfc<amDStta*©®^c^&tt*sa-e*-5. gtsTTis, j& sk 

« DNA^F «E ^ <J -fe U > 1 0 - 3 0 % S JO ^. 5 t . * # — ^©W©iESt* t S< 
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7f*Utt*777^-i^ (AP) ^rit^ft^^-a-^^i-e-Jctk^T. A P ©gft 

m <d & m & & t m m & z> z. t & n m v ?t . ^Mi©iST4^sn§7y 
s « m m , foteogttfeft^t, \z & z> mm % HQ ±? 2> Tz tb \Z , v 5? * 

flwtsiDTB, &%iz&<mmto&&&&&i<itzmsk£f3.z>z:£ifiwmv 

Tz . mU\Z P — ^J^7"M^ - JHJ5^*;i'7A'<>^t - & M ft llfr ± 2(1 
ibTKtttfT**. d © <£ 5 > £ © ?g #J £ in X. -5 £ £: , ^;p^^h« 

Ktc, * 9§ © ?£ K: *i v> T > « ^. « ^ U -fe U > , ->a«S, hW\n-;*^© 

ife V> Sit 2 *1 , (Dfztb , & <t* \Z & to <D K £ ? * * W ft *> tl Z> . Z\ <D £ o \Z L 
t-fXO^t'J # > K £ V> 5 * h (C £ H T <£ »5 3& * W T * « . 
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£ L T « /h b 7X^©^^T£## : ? : #±£;M£n&. it « S ft fc * /J" £ ^7.^05 
•y- -f X , £fle#T&tf-*©**«*fc3B<ft?*-rs. I l 5 C Tlfi S l f: i 5 

* tt . Hi;»ew©ft5StftfcJ:*:7.f,fl'A.k?><b, © s an* 

* £ & ^ RSI © ^ * * JMc U # > K *» g A lc S a f -B 6 T * D , * b T «fc T M 
^ ^ -i- ;kAC*lUjll;SE^*«il>St5$fc5*Sti|il5nTl^. ® «J ft 

#>ff±Kit«£ft7c, ^^tt^Stbfc^^^^co^-jga, v> & -5 i*i 35 i£ IS: PI J?- 
i^fe^il:SftT»«iv>7-f JI^Aoll^T^SittSftS. 81 fcfc « 5S & 

fij m T -5 * fc , HOJ:5a:7-f;i'A«fjaSWfcai«IS^'Sn, & £ T i£ £E £ it 
T # 5 . <D til <D ft $r («iB^5X7*|t>*-, ^S^Sj*^Xh75:i:T 

w « a *i « ) t « , 3i ji ? ^ ;t< a , — fca-«sftfca^*, ^ * & fl? © 

H b T V> T t , L T V> & < t fe & „ 

TV^('\Jl'Y>V>i, 1991^). jig ftl* 09 R ft (£ . DNA^^ \Ztt h TVIM 2 ft 

fj ^ & & s je> „ if )v ? )V 7 )V 7 s t k w to- m t & •£> . ^j^^7;pfb nj, s 
fiK#^©«f»K:**#£T*iit*75y>K^H***L. -t © *e js * fit , ysy 

Sjf^^a^vi. gesfi±®75 y iif aij, 7 ;u # U t£ tc £ a s nj a* v 

JMfc (maleilation), 7 ^ * U tt lC *3 § $g ^ jg , f LT^^Itt (pH5- 
6) 5 # « (storage) \Z J; 5 5 s 7* D y * > tf (deblocking) fc iz \Z «fc 9 
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^©Ifif l:^HTtt ( 7S;aiIf H«««iSnTV>&H*^Tl), £ © 7 

;i/A±T©7 , 7-f = ^ - # #r lc J; D*SSg;*nTV>.5.k5 c . >j # > K ti ^ ** tt 

£ « > ± ?) * # * snh: * # * «> , laitf, #&©j8i§i£75yaifr&S££ 

7^*ASfi^ ftfiSlifcHjjlS ( « ^ U -fe n — » « , SS7-fJl-Al:« 
«> . 7-f^A©5.ffl"W-03f:*l — ft £ & < f d £ # T? # -5 . d © ?i & « , * So ic ^ 

© «fc p A f 'J A ifi & 3 . 

(ii) *t » O ^ * -y h*ra^f»C±i«T?^-50TfMifi^ra ; £Sa*CM<-r«3.t*< 
( i i i ) Xtf y bltii/vtzMiZ'b-CgZ. 

(iv) 7-f;u^^>y^>icita$-a-^*i-g-, * >7i/>©f ji^cioife 
t m m t * . 
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(ii) ¥&T«j5*fc**tt©**3iffiS5:J*#iLTteT**. 0» A « , S & 

(iii) **JC»MT*«-&Kfei:*RllJBtt©**a*0*R©^sl?y htt S HB 

?" S J: 3 , «#S*Sfctt««tt*#:©?£fcTT?ift«Tr**. Z. © J: 5 ® M " 
© # f£ .fc -3 T , ?!? « L # • ^ 7 * ^ — ^X^TtaAtS u 

s* v> tt 3: & , #J^fcfS#£ftg#tfff©&Ao©i*&iclBet-3c:<htc.i;tK tt 

©iSOSI* 5 tIiS?>Ot, # #r © .1 & K 43 V> T fij <b & £ . 
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(iii) *mm\zT <o mmmzntzmn & ? tztb s mm-r 

Sf » ^ S \Z m fi& t? # -5 . £©«fc3fc3&*te, &fc£# ; F©JgtMfc£S'v©&-& 

(iv) ^«"SS)£t;:J;-5ti«te, *K±?-'*T®»a<a;*tt;fc#^«'7;*£± 

(v) aaaaickSitSftt, fcWLT#*KSaTr*S. 15 

# t> > tmv < 6n*sva#j» h w- -c tt & < , i cm*fctif na±o*t 

*^?9ICJ;-5^fe«, S#>T*!>g©®£R (0. Ol-lvi-^Di/^A) 

$ ^ * ^ > <d & i&mT & z> it & \zmm z n z> . z. © r t. a , 

^E-©S*«, -7 -f * a y 5 A¥ffi © 5 S K-tt , « Si & 

a, mosfet^^ -t > u- , saR©K**fcfa3fe¥«4*tt©*!flseasiB£«</w 
tt5£## : ?©£#:#<i£ l >:, ft^^sfg^*5<t^®gf©/h^©*a{b$nfc5 1 ^ 

;u a a , isRo£dcK»iioi4tjb¥n«ii:«bn«. # fg ?j§ ^ j: s # a; « 

©SigSrBjfiglcr^.. Sftl:K»oili*S'&5fcJi)t:B. 0 6 CSfJ; 5 i:« 

aWfcfflaRjafcttfREaHaa) tSSS^D-ygSi^ 
®±©^#7iaBK^? : ©iB^Jlc*f-r^> >J # > K©^-§-&^a-rsfc«>»riS6fflni 

ftaoKSbT, k > * ;i/ a a a at . »#*a±©»*K:?¥«E-r*i*»«fc:*u 



(39) #82 0 0 2-5 1 1 7 

=f * t> K \Z *f L T CO DNA^ D - ~f © £ £ & » f -5 ft K & "T -5 £ £ jF 

(AFM) 7h'Jy^7O^*07#yhO#tttil3ii£ISTf.5 
. fc-3T> (fiP-fe, ISR, DNA^T) ©##fT&, SFM/AFM*S y 5 

^^-r^fc^ic-ffiton-s. /j> * & * # -r a , sestit«$n;:43tt.s«iiUb^W3& 

<D&*<DXtfyh ( i£ « ) fci , S^^tiOgMT^^b, ^©^te^Sc*^ 

* # V * * fc tt ft 3* V * ^7 *Blf^CDSgglfc*tt^i6S-e-S Z. £ \Z «fc D 31 fi& £ *l £ 
. £ © ^ 8) 5E JSt « , Siyp-hOjFLO«i«k!3/jN$Hit*ifflTS2.. d © 

•scit^-c^^. 0 9 i; ^ t «t 5 i: . 111:^^07 h 'J i io7 

& * mm z ntc'& , vx^gcfc ras^rat, xy* * 3- c «k o &m s n-s . 

S^itiTtS. 03 ra!2000007> * y h © /t ^ — > £ , d©^)4TV7.^©3lS: 

mmL®n<%mm<DifrnM*\zj:r)mm<DB&y)^*: (;&2cmx2cm) ©x 

U 7 \Z m « T # 5 . B 3 2, 3 3WtS#£^;*£«h£ffl>tf6<H::i£I!iS-ti--5fc«>© 
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£ ft T -5 . 1 0 " 7 ~ 1 0-"gSI©a'>IO#|fi^§^o^tPtISn 
£ 7. y h ( Jt « ) SBfitiCi^TtSi^ST**. fflttCftttftll&tt 
> RSO*SBSS$v-r D7^r-)H:^It§ ^ HAS, fit K 

x ft . *#»-&-l-©«0»*ft:ie-&iB**»*«it#±tft^fil±o^i|«y 

4^+©St«Xfc#TSttfle©#fcft3fcfir*fc*fc5pJ/BTS*. IS £■ L ft # ■ 
^■ffcft^^OT^-Sit^feftfiJffl-r-g) Z. t <b T? €? -5 . i& ^ L £a # IS & & ft 

3 ft & « , M£»m£jST«, *^te©fc^ftJ£ft#iJt^i3:ft4&Stft5*&*»t:: 

ffi^^tfeT^-S. ffi^TiSS^Tfttl 0X1 0 5^D>©;*:££G57 > #..y 43 
V> T « g- * © X * y h l£ Sx # # ? # 1 0 4 ~ 1 0 * 1£ \f $> ft « % ^ gg ft ft -p S!l € Pi 
tg T £> -5 . i O i 5 I: t T , 1 0'~1 0'©iJSffA<17'fi7D^7AOS'* 

v»*#l:Jk^T**nKi#©i!) »c # 5 # » # )i — mm < fc * * , & 4s 

J: ife » © R © » *-ffl ** . /hS V» tt fc 43 v» T * L < S'>t«*5T45. 
■^©Jt, HlkWovhijj^x, Hi' "6, i!£#J:fcSHJWlca-es 

t n ^ - > ft $ ft it m * ©tft«K*w-*E5!ifc*w-*tt'frft*»-r*/t©ir. #j 

JB T S * . l*«ie«OX#y h E 50 l: i ^ T , £ $5 3* l$ fl£ # , g *8 ft ft #1 3£ 
©«<*©-te>-!J-©£jSftraP»fcfTfc*.*;:£tt, tttei£j£tt©#fittft*L< 

*&##r©fc«>©**©«Ra-$r7'X h © « ifi H: , S#t5*fe4^IlT# 
««»ftftfij -t©te©«T*s. MfflSSTIi, P^S^JCJ;^^^ 



< 41 ) ft£2 002-51 1792 

***#tt&nfctt<*0tf>F-r?^*jsa«Msft*. * » .t *el i sa© 
* & a js a , *#±»ciEg3n*:«*©sii©gE?u£&^. s^siofo^ 

stusat*^^, vFij^xffi§s»H, wmt&&m'£2tiK:m#-n 

, ^*<tLT^$tt©»fi£7t«£ft©£j£^i:ft.5„ COii&ttftKWOT 

\Z*f? 2>!&m<D &&&&&& ft® (DX# >J-->y£f^ c £ # tt # * . 

£ ffl B# tc *t -g- <k (hybridization) ^-e-Sfesex^^^SrSSifi-r^cit^i-c^-g.. 
a*©*U^5t^l^^-^H, DNA© Wf H- A» 6 ft * ^ * y h©V (• 'J 5 

§§«©#&»#, it ft # #r , *LTFyh.«:fOyh (do 
tblot) ^ - v 2 © -t Offi © © J: 5 ft © 75 & < A * X « , 1 987^) T 

& « T? €T £ . ^^ASVMJt-f D>7>f ;^±C»f «SHJn&A-DNAO» 
T , ftf^gi^ltsnftA-DNA^D-^tH^ftt^i^^ffSftS 
£ t tt , ft * M 7 . 8IC#^±a?Ufci:C:5-c7*S < , 

«*^^Wi!g-g-^«2^7ci3a?!lfciBasn-5„ -t © & , 7t*i«o&vFiJ7^ 
'J^nttiSSlrS. ttHi£«S*©j«©£j£;-t?te, SI ^> © 8Mb , IP "5 



< 42 ) 002-511792 
Mlk^Klfc Chi s tochemical reaction) iff ffl LTl^ttS i t^Tf S. «x 

& £ v z £ \z £ v z\n z a> 

!) 7* • 5-f ?5 'J (combinatorial libraries) <£>^.&\Z 

tg ^ 'f 5 »j © -ft <s& ra, si &i e> & w iz £ v $n i* g % f z y mm*-D\-t z> z. t 

* K L ft v» . »if IS©««Si*tfflt5cc5i:5 6 7-f 75 U © M i£ , 

* ® # -ft 4£j © #§ it © # 5t i£ (N-S teC-endtf U ^ :/ ^ H ^) £ 5S ( 
*W^-&) *»Tr*SJ:3fca{BiJttt<I:£. ±T © ^ ^ 1/ t ? H S 

* U-^-fF K * « ^ y y Hfc*tt*****®gtt"ffc*-£tt*>©Tra*. £ © J: 

0 1 OA— 1 OFCitefO-IiDYX^SffifflLT. 6-mer© * ^7 p ;j- J- H 

"3 V»T©£T©nI|)Btt tfl 6 384filc# © J^^jijt, 

k * * ^ K*amtti:fl:<Jtat5i tA«Tf s. c © * s & v h u y ^ t. 

© & JI te , 4 "3 © * ^ 1/ * 9- H © 5 t> ft it « b fc a . S V X £ 9 Og@fi 

Si*-*i:ifcJ:»J»*;:£atTr**. It * ffi «fc * i , h'SgJIU 

$^^wtcett<b-r-s(iai OA - i o Foav»»»T?*bSft*), c i i ) 

^-M-Tc^^Usj-^F (7;;l) **tR*S*i, (iii) ^^ftSi^ife^tt 



( 43 ) 002-511792 
Cnttt^MWl:, # IS © 2f & T , iT04O©J(^Ut5 1 F ( 3; « 2 

oTil + CDifeTC^^P^-^h* (7S;|) 68§3t5, « A « , 01 0 A I; 

i 5<oBftn**aa (a<«fr$n&si5#) 6-me 

r ;* i> VtJ- F © n > fcf * - h U T )V v < 7 5 U fc*W*fklDOjt^ V* F £ 

1 © U- 'f £ ;P T « , 7f ; -> > • ^ £ V* J- h'^id 1 ^) © * £ G3 
:ft^?L£3ii©LTS&±l;:jttmitfi$tt&. ■?-©*£, fiiJ©3-r>©->Fv<>, ^7 

© * * f <d mm ®> \z m m -r %> m # <d 4 & m m iz m® <d * 2 hoi« 

i07^i? f tiLtii^n, fi«u©-7^^<£^v^fc«^-ti^^Jr ?^?S9 

0gfo@(5LT#«©5!?l/tf h'$Sf SSt5. HI OAim OF© — 
? l F©ia*-&*>-8:TRr«B&'fe©£Tfc£riE-r#*. mi 0A-1 0 F IC S L 

©tm^-r^^t^vT.^ *> # « u & * * H©3t»*tto»«#ai*±^© 

iT©4^0?^Ptf F*«aiTltl&t, ^Urf^^^*?K*ffl(* 
^ £: bfc»«^ft©»ffl«it»fc ££«^-©tfl©2f20©-fL;^MJ£; 

«r£-ar-s-*B#fl;3*©ft#tt*tt;iiLTfT*>*i*. coj:5i:lt, & m & f£ © 

k ) is js s -a- * . doi-s^T-f^^uo^gMSfa, it g ^ # #r , mmom^ 

*$ \z & W t $ ft * . # k . iftt)»otDNA»f«-©:o < ):5aa*^bt(57 

h U y i770S^fbl:J:^DNA->-y>y>iflJ > y rf^? i7 :t 3=- F £ i£ * 
fc> V F ij y^7.©S%>»^giVijSffi© — ^>T^-5„ 



( 44 ) <ft*2 0 0 2-5 1 1 7 

if 2 o t, ffi n %l =?■ <o m %>> * m ^ tl ?>■ , m < © \z & \z & -=> *§• « j&m -? v - v 

^^6 9 « > K 7 < A* 2 0 5 1:iDIiSn«^T^t - * 2 0 0 IC <k D 0 ig 
^^515 2 0 1 , 2 0 2fc«k^TIeIli$n§|ftS»tS.lXgiJ©®5 (02 4TI1 

S * ts. Vi ) 4tt5. :i«>«flT*D, s 61:, in6o«5 2 0 1 , 2 0 2$ 

. K 7 /U 0 5lC«tt)IEl!)^n.S)^^^^ ; E — ^2 0 Q \Z & *) 2> Z. t it 

® T & 5 „ C1©®S'©IESj^M«, ?^>A — 10 0t««^6<J»cB|gf$n> 

^ « "St il ^ ^ > /n* — oittt, i^miRS^^w? — i o o 4iattit t 3 

0 2 J; 5 IZU - *f 3 0 0 ft V - *f Km 3 0 1 * M» S t 5 fc» I: 1^ ft S 

1 0 1 R Tt fL ( m 2 7TttSASV>), £ 7t IS :/ 5 * ^ -/ ^ jg # # V* & T # © j& 

fl & ^ © rfev^s-^^wfewj $«^-r^^>±5tc75:-g.. c cd t — if 3 0 0 

it. Ne-Arl/-1f-TiD, littttStt^e 1 0 #Ott*«t«« £ £ 
& A 3s 4 0 0 , ^^.-^"4 0 2 l:<toTff >n-l 0 0 I: H *^ X H •§ . 

5 0 ofr*><Dffrm&^ (Sfctc^x) © « *a « , 3 1 ^ - :/ 5 0 2 tm 

§kft 5 0 3 $: M Q 7 * > rt — 1 0 0 \zmtl Z> . S^tf"5 0 5lC«, * > A" — ft 

a ana . Ai«i:e*5 1 0-3 o%ic«fen^>-^#T*-5. h k , £ © h ^ $ n 

, S M K « 2 0 0 - 5 0 0 mL/»T*5. 

raTMS 7 0 0 « , TIEOipCf t >A- ©rta5©SSiBiC+P^;Uh© 

® h © m be u t , Uc^epuor^. « se i£ . f^iftit;7>^-?7 o 2x0:7 
0 5T«i£-r*j:i**#B-c**. lEu.tisBy o en, « JE 
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U e te%«=5 2KS];Dn£tt5. Sfc lr> U * fc , §S'J >if2 OlDt^f 5 2 iCgSS 

z ft tc%.~ <d mm* &m-t z> z. t h*i % . m-fs t h , ^i : 52d'>e,&iu$ 

0 2 5 « , 0 OJDiOfflSBSf 4. 21 © 5 1 * > A - 

1 0 0 \t , Xf-;/t-^ 2 0 0 Riy:S52 0 1 > 2 0 2**KW&ft&, & M 

» s n # 1 i o©±caAsntv»4. in^ti^x^^tsis 1 1 1 , 

1 1 2 tt » * ;P ^ 6 9i*8i3nt/?7'J>yi 1 3 © 0 9 £ 0 *g 

s -a- -s . 

SIJSl^l' - h 3 0 (02 9 A , 2 9BI;fe0SJft5) « , K » * Jl* ^ 6 
9 ± l: 4 T T 2. t) , fe^^jgiyi/ - h 7 0 (0 2 7 fct>0ipSn«) £ 3£ 
5 . Sin , 4 0©7? U^fi^a-^Ofi, # , j7fl/>ilO'J 2 t 

T * -5 . 

fa«7"l/-F 3 0 © H ± , fef ttlf7*l/ - h 7 OOrtaSfcEJlStt 
fcff 'J >^4 0 H © JR J*C U > if 4 0 tt t), 13 2 4 K 5; f <fc 

5IC-^O±i®g|5«$f:i®^^^ 3 .-^5 0 2»C5g*i^TV^-5. SB # W 

IC -> 'J D > ffl 5=- jl - 4 3 (C o D tIbntXf>l/XX?-JHifa-y 

if A 5iZ&&Z>Z£tfttfmT&Z>. J:5/h$Hf7D> ( S © gf & ) §! a - ^ 

02 5. 2 8 CHSSfJ^^OtffU.ICioTSlJtl.^, £ © « £E « t- 37 
n>fi^a.-:7*4 601^Si51(SSgTMt§;i:)l!Tt§. d © « flE U 
, « . ^«&T£d?^©;£ftl;:fttt5;tie>©^8fr#g£bT?iJfflLT&fiV>. £ 
©mflEtt, 1 O © «? □ ij •;7"SiLT81iSns i b«5il/T*SftTVJ4i«, 
ZftltM\ZM7?:tl<3t£h<D-C$>2,. 

& ifi "T -5 <fc 5 It , ffi'J>^4 7±OfEU,U, gi * ^ 6 9 ( & , £ 
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V> -5 ^ 1= 5 2©«£E£©*|IIJfl!>tt£?-S©ji«#3iT**. 

£©*& : ft£itffl£:/P' — F 7 0 tt > 1 0 0 0=i7D>05JL£D^D7 P Dbflx>^Jg 

^ , * * - • ^-5/tfflffifi« CMP - 1 0 0 0 - At LTA? ?J1T$ 
£ © ?L tt 1 . 0-1. 5 mmlct^tt^ 0 , £©$/«tt&$?&t£^#:T 
$> 3 ^ T & -5 . 5g 7 1 tt , ft & M-? % ¥ ft & M <D t?> \Z 7 & V )U ? ? X y 2 

m -v $> z> c t a* ff jg t? afe s . si 6AKttBU©i;.fc'5rs!©&T«j£fBt:/i'-h 

» 

34I»3^f 5 2CIL, f bt, SlitMttL^jSLfctf^;*.®?- 
a — ^ 5 2 OtU ^*6l!t*a$n4. 5 2©?L©*Vgtt3 0-4 05 

. mmts nzmi&iz. 5 2ojLsiLxjfA$n5S!at/7?ts!^st; ~ 

.toTff $n, Z. <DB'&\Zlt . mm 7 0 0 (02 4) iJ^XftiftfiCD^a- 
^2 0 tt , ^^^WjgfK^l^ - h 7 0 © _k $5 jfi < fcE«;*ft*¥l::8Rtt©3:fc 

03 0 « , um * )v y 6 9 <d & & & *i -t . ±^ <Dms.it. mm? u - h e 9 

8K»&LfcX&a!l«l§tt©±TISlBL, Iiyp-F0il;ttx^-t6 9 5 
**IT7* ij*yv-h 6 9 3 tBtt*. 1 1 RZfl 1 2 it 7 ? 

V)i>7u-h 6 9 3±iz mzznz. ©i^fitasa e 9 1 u^tzK> 

t7ls- h 6 9 3 lZ&&2ntz7 2 V )l> mm 6 9 2 iZ^-DX^W^tl^, 

. ttl § 6 9 7 t;U 6 9 9 tt , jE*fcffi«ft«>©||(8&i:fc5. 

9 © hj « , asioiliitfini^cinT. - fc * 

87 -f ;P A 5: fl 5 fc » l: ^ S T $ -5 . 

03 1 a , 03 0 ts§n«ja»j|s;p^^. 6 9 t:i^t5a^*;py^f t. 



( 47 ) iftg 2002-51 17 

:0«S*J^ 6 9 2tt, •^yiz-h 6 9 2 2 ±l;^A^n, Z.<D7 

^X^-^yk - MiA> FJH 9 2 4 jft5'!-X 6 9 2 3 ± K g # £ n , 
!|sf- * Jl/ ^ £ , U — h 6 9 8, X — -tJ- 6 9 S Rtf 7 & V )V zf U — b 6 9 

ati-sTKBStl&l'JTCEKtS. M « , 04 AO^igf 5 8 1 Sfe 
« 6 2 1 , * * VMS » BI4 BO 9 5 O J: 5 ftlHSf ^«Di«« ftft j»*ff 5 fc 
& K £t 3i ^ - * hfcWJBt-SOjPJfjST?**. 

lO?f 525SI, £ « j§ » £ 1* £ fci&fctttfSti*. .fl,^ 

5 o « , ffi«a»*fcttiafta»oft:«>fc»»s-e-*^ — ^2 5 o&tfK^^i 
-753 (tfcB%t*j^7 9 t>^"j 5 ooft^ioini) \z m m s n tz m 

l2 5 2 tJ:oTli$t5J:ii{»l-e^5„ £<S>$#|2 5 2 «, 3^ i - 7* d 

Aaw&nstisi/Ti>*. z: © * » $n? « , #fb^-#/*i4abfe^, s£ w * 

6©»*K*#bT£HTr**. i 3 2 AOHJfiWTtt, & £ 1 13. 1520 
1. 2 0 2 > 110, 1 1 2. 7^*-^ 2 0 0, SCJB2 5C?Ii#2 0 

5 i sn&n. 

T & £ ft £ . 83 2Alt I'J R # © X - lb f£ , Y-ftifpCDV-i*^a^-^^^ 
K 1 2 1 , 1 2 2 *f t5?I#»XT - 5? , ^«)T?^^$n-5^-l'yc9fe© 

-t? # , £ , «x.«^f y ^^-^ s fciif ni:§« at©, 8tt^< m 

6 V> . ®51 1 5 * U T . 1 1 5 t&W 5 8 iCBtiiSft&tll 0 
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£ £ T £ S „ l:l/Tl*©!ftif ©7 h ij «>^^«o«a«iS 1 fr & .fc 

J!l o T IE ?>J T -5 d tiSTf 

H32BIJ, @3 2 AORlCS^^g^lT^ 7X^62, 7X^3160 

6 1 « . VXi' 6 2 0±BCHf 3ftftIfttt«Oil»flFn?*5^, A ~ # A 
©■£?&*& J f;K©fc©^T J b&^. X^--y-6 2 5 8 « , V * ^7 6 2 i: * #: 5 8 
©IBIfc««*n*. IOX^-^ 6 2 5 8 IJ, V*^6 2 2>ia#:2 8©*®±T 

£©2ri5nr*>igH6T?*s.fc 5 ic » /h s & j$ # -e & s z. t *» a T * * . 
6±t;:x#rSjKS»jpjggKia@L/fcfj§i /l/- b £ * % ;©S27V - h i 2 

6IH-xyi/-M 2 7±T?Y;!n*|fc»»iiJteT**. *A 1 2 3, 1 2 4 © 

mm ox, Yj^AoiiiiB, /^H25, i26<hfc-f-n-entii§tt 
^nxvi-s. rn^o* t, e:ne)CD7 p p-h*«g(i< <> c©7^^ 

& » g g « , 02 5©s4^3js;i/y6 9o(H]}E^±»c|s;e-r^>c:i:fe-r^-5. 

03 4 tt , 0feaif^^;i/^-&6 goBfttf^SViCi, i£«a*^Y>A-l o 
(^3 4 ©SI) T fr to ft * V» 3 £ * B V» T tt H 2 5 t T ^ •£ ? t 
>/t-l 0 OSit. — ^ , ^©-7X^6 2 « . ^ilt (S3 4TSS$f) 

i:8«snfcn nttfii>503i!ltt<t> 8 5 6 <d nmffi \z «fc o t ffi a £ ft A 

i;j?«n5. « * « , 03 4«, i»stt-f*>*«floatt-c**fcje>, 

^ !r 5 2 ?J> £ V 7. £ 6 2^<DW«^tT5 6<D8ittt£#j#-r-5nD:f-ttS8 5 0 



( 49 ) ftg 2 0 0 2 - 5 1 1 7 

r-y-^F 8 4 0 ©«k5^:«®>'-;i/KTffltr©d«JfjiT*>3, £ © -> - b* 

tt»ift-r*^t*«T**. dO->-JK« 8 4 0 Oj6stt»ft4nT*t), 7. £ 6 
20E<l:Et$tl5. A'J/^lia 4 2Hf-^f 6 9©ttTlCi2S-r^© 
$f S Tf * 0 , ^ nU7 r 5f-n©$^^$ tf< , S # © — SB # £ & Jg T BI 

tf *> © * * . Lia&*i5, c©A'j>^-fi 842ij < 7 — * s n f c » 
* © ft to o ic , a» ant -r * > 8 5 6 & 51 # # w » f itt*©vx^ 6 21:111 
s-a-^«jE$^Dj-r-5^*es ( h »c « » -a- r ) tftKit«o««ffn!*«. 

g2AD>J-il 8 4 4li, €f 5 2©TJO. T" - :7* ;U 6 9 © T #J »C IB fi 

f 5 © a* J? ig t & £ , f -7;k 9©Hft»K*j-bTSSi#£>$' — *«8 4 2 

lc Sg l # <? > — 11 8 4 2 iHE#oitti:tSO««ffiT*S. 

®3 4 ostTit 6 2 \zmm-? z> % & > ? — nm & z <DM%-m & m ± 

f -5 «£> . 06t-^;I/6 9 « & JR Sir ^ # T? « fc V> . ICHfif - f )\> 6 

o 

n . 

fliSffii 1 

#«£S£»«&4>$-8-fc. B5AtSBi*Jfcttt«iS6*ftJ:3i:, ft IB 
O a © t S [J 2 2 - 2 3 5^D>T*50l;«LT, 5 ^ i'D t*>iai H 5 
- 7 Si7U>©^t$C7^-y FtllitasnT^fJ, »«I/>X»**«*S 
d £ *t to a> 5 . A ^ - > i£ © ^ c> © £ ft L /c 7 # M4 , 3f*fc**=f5©«[ 



(50) 2002 — 51 17 

^ js 09 -e « , saM^ra^nc #&©*#>;/ FtntiTf §:i^i5*ta 

nfc2 0 x 2 Omm'O^J^if OSBfl;. 1. 8 x 1 O'f Offif OX#-> 

i-^^ins;: £ a* « m u . 

9iSOS&5fi| (0. 0 1%) — f 7D>«yi/- 

h (V*^) ®?L$ILT, #?LK O IMM0BIL0N- P 7 ^ ;P ^ (5 'J#7ft) © 
^®-k»~g£m«£Sfbfc. d©7-f;>^©*®tt, #iJXfl/>yU3-Jl'-8 0 
0 0 £ 1 5 % , iOmMOMgCl,, t 'J > 1 5 XOSUfcat: tti 

■3TtiM;if tt^Jf fctfc. ^««^©it««, 4mmKS5TigO. 5mm 
©1 0 0lCfl.#ff7D>7X^^IlT$fl;+7kV$?^JLTti^;S^ 
fc. 0 . 57<^DU ^ h;K^ffLfct, i& 0 . 6mmfc* 

7. £ # tf #-?L jf © IMM0B I RON — P7^^C/hfr$, Bl ItiSt. £ © HJfi M 
tt . * 3! f?d © 7? i£ J: n fcT , a6#±©tt»©«K*J5f3t©yx^— >KUfc*»oT 

sai/t, n k © ;p 3 1 » w « k » x ^ 5 -r ^ ^ u — t « * -r * c: i ** t? 

IgJIiO 

. , n*tijirjnfc, 2a^^©ffyflg©^est» ^ ;u * -> y — t't?;^ 

'Jft*7 7 7^-t 4 (•>fv-^5*;i/-*>;tr:-tt, t > I- • JK^. =t > 
9±M) Srv #>J^Dtu>v7^<D7L*atT, ^USofenhn-fe^D-T. 

iaii«, © & he w # , fiP , &f£v%>\*£<Dmm<Dm-&mti£><kzfmm 

J& & & & •? Z> B% £, t -3 fz . 

ftn*&m&> mm v tz m m o ;i ? - > i$ * > -? v > 7 * )v 9 © *® ± t u § t 
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* > ? 'V > ? 4 )V 9 S JUP tt & )V* 4- -> 9 - (3, 3 '-^TJM 

> S? > , B§ DAB. J E>^±jN'|-fe>h-;i,'fXcD->yvttA^A^nJtg) (C g 

■. mm W & 7 ;P * U * X 7 r 9 - if S # (5^n^E-4^DD-3-f>KU- 
U>^/nhny;u-.^h7y , i;r>A*^©->X5 i A^yh, -> ^ v |fc , -tr> 

>) Sr. IKK © K * » O -7 X ^7 $ 18 b T m -o felMMOBILON- P ^ > 7* P > 7 ^> 

■7X^*1. 1 m m t ~z> & Ws V fc . it © 4 ^ CDf 6f t/ifciif , c © * > 
7P>^^;p^$r, 3 7"CT1 5»f^IL, 0. 0 5%© Tween — 20, 
I % <Dm<V7 * > ( * # 7 ;> f 5 > ) PBS^^ (1 0mM©'J>^^h'; 

■7 A & » #J , pH7. 2, 0. 9 % © N a C 1 ) Hi t C i: I: J: o T 7* D y i7 L 

^ * in # ( -> ^ T 4± . 1 : 1 0 0 0 T#R) (ClBf^gLfc. © « , £ © 

■e (->^va. i : 3 o o o-e*3R) nmnz tut* ^tznt-r * i g GSdtog 

Hifl3TRSlfcJ:5i:T*tto4jSiSliBt«cil:J:5T!:o7-f 

IS 18 $ *l £ „ 01 3 , :©?-fi?DEL I SA^IfSSfflffltSiiCioT 
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•5-5 < - £ "> 7 ;W -J 5 >lr*f-T-5^-3^©h h 7 Jl/ y 5 >St#©3£^K£tt©fc 
7 )V7 S. > £ & te t hAt^Dk'XO i5 K3Saiftfe**jS^t>©, © «fc -5 fc f& © 

j*#©#ft**:/n — :/©*«»»fc^v»T»««*jti*©a/H*Bi9§?-t>©T:a 

jlM 5 

mg/m 1 ©^'Jt^ >^t»2mg/m 1 3>AtAiJ >A ( > ^ V ?t > -fe > 
h • ;K X , ^ > * :J- W > 1 ^OJLSISLT, 2-5^D 

c: cd a g& ® , f n^n 3 xf ^© 3 ^oft^* (#y x? i/>yij - 8 

0 0 0, *U (7^ h-;i/XJ^*>S) t h'J^AS, &tfh^-rh>X-10 

£ , $f C4. 0 k VcoiE^ffoJb, 3 3-n AfiDtHiE*atl/, Sfr©±* 2 0 
mmCMSnfcSf *i*6»t<iUfc. mm\$%L&&%* . 1 O^P^fTo 

fc o ^mmmmm^nrcm. z. <o&n * > i 5 # ra 2 5 1 , 25x0^^*7 

F (7*Hy*;ftt> 5 * * - * — , ^ ^ X n > > W ) 3£ » * T M 
■J 7 > h • zf )\> - R ( ^ v a , -fe > h • ;k X , w ) » * & ^ v> a «l 

HI 4BI:it, Iffl©7^3-Jl/ • yh Fnyt-t* (LADH, :> £f V 
& , t> h • JK A> =E > ? ± jN< ) <D7 4 )V , 9 5*©7J^>Rt h'JD 
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A & ( 5> tT V *fc , t>h • > * ^- *H K &tf5%<£^®«14#Jh^<h 

> X - 1 0 0^6ft*«SrJlTaitonfc7;W5-^A«a±Tfflifibfc. 5 m g 
/m 1 1. 5mg/m 1 ©yafS^tfdOL ADHgftH, SftO 

±^ 1 SmmCggf ^nt^f ^?>> + 4. 3 k V , flS 3 0 - 4 0 n At, & 
*l$m*T#«i*fIL£: 0 Hitatfc7^ Jl^A^, 2 8 X. , 2 5 % <E> £f 

& S 15 — ftf SO/hSv»iagK»S, -^oiiWffitt* *5 c tt< 8£ * W ft 
KfllaSoj&BfcfcS. 01 5 A te > W ^ £ n iofiifcitlStifct h ^ 

i^n If >7-< Jl'AOSf HAitft (AFM) CJ;«««Sfett)Ct»<5. £ 

»*SS*^l!lll/fc. i& « « . g # © ± 7J 2 Omm(!)iIl:RISn&€ 
*g \Z + 5 . SkVOHJE^SIJab, 12nAOfS*St, »t©Sil00n 

fe/S^S^^TfllfTL-fe. 0 1 5 AlCgb^nS dOill, *5 3 0 

*>*5Tfiit«I®»itS;S. H 1 5 C tt . i 1 1 $ nfc s a I 7 



( 54 ) <f#* 2002-51 1792 

# « © ft * ® /.h s vwj\ s , ^mmmrmm^nrzy^ * 
-lanfe. * © ?? & t > fe*»f a^oiei 7^ ;i/Ai:isL, e * © & /j» 
© fi * © *s * a , '&&fe r z3bz>s£nmi&&%L&2-& : z> z 1 1: io.x^^^nfc 

"T -5 © T £ . *att, Wfe.'Uflftft^tfSIJtif TO r&f&(bak 

ing)j K:J:**ai«0»«*i»TrJ6aanfc7-f;i/A©4*3fe»j3!f>Flc»-r*ai 

DNAO. 5 *i g / 1 £ # if A — DNAJIBt (— i — • -f > ^ 7 > H • 
& . * T? j@L ?fr b . I©gSl 0 (i 1 ^IffcAtl, © F*3 © 1 ] £ , * & i: 
ATl&Sl&ISLfc. ifitt, S 77 P © ?L ( 9 -f 7 E —CMP - 2 50. * ^ - • 

7D>jy«) t5#D7"pt:i/>T?i*)i£nfcii7"k-H 

7^?)£IIT, ^77,*ISg*tttSt5fc6l:7 , 5XvSfCi!lISn 
tz.fi n— ©*®±IC^i£Lfc. #5X3t®_hT©m^lHJ&g=Mte. * 9 h V > 

• 3M • ^-A-ifr^Kllofcinfct-Uy^Ci^TfTofc. d ©DNA© it 

a*, lsftmomK&mstiz&^Tgk&m&v, o. l^^sDST-r-r^, 

*T2[slft#b3t. © ^ , £ © X 5 -f F £ , 0. 1 M , pH7. 0 
0*:^KiS»^T-r-r^ ! ', 7 OmMOiTK^ffii't'llAn, 3 5%©1-^^;W 
-2-h!nU^V> ( 7 ;i/ H U y 5 s - tfc « ) **trHi;«»»tt't»Tr, 1 0 » W «i 
life. ^ © > H © * 5 -T K * . *">KII»*ttT2»Wft»L, f U2» 
O * T 4 0 $c # L £: . ->^7tti^A#tt5A —DNA© \£ * — U < ?■ <t 
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PE c o R I lft«lSi»L, ^LTSkTS^b. 100ng/mliOl^Sg 

it mi& \ZtU . 1 XSDS, Si © ©DNAfr 1 0 0 /i g / 

m 1 ©1 0 %f + X b 7 >«ll§^tf 4|gtfS S C^t^ty^Vttfi), IS 

^«*Sii/Tftiifc. « ft; « , 6 2 1c, i 4 m m , gs?§s©-?-f^D^^ 

> ;x - T ff o . * £■ <fc « , C©^7< H « 2«»RS S C8«T?2 0ft»t, 
f U0. 2«#3RSSC»ttT?lllI5»mife*L, ■* © » , 2 % B S A , 1% 

>**&APftf )S»f3 0 # ffl , 9 j> Lft, A P * *g « > 0. 

1MCTR I S-ISit^t. pH7. 5. 0. 1 M © N a C 1 , 2 m M © M 
g C 1 , , RZfi 0 . 5%©Tween-2 0£-S"tJ ! fe©T<&£. Zf U y ^ > if & 

H * APg «f *g ^ T 5 # M tfe # b . L T 2 5 # R3 , 1 u g/m 1 ©7. 
M/^ h7ti?> • 7>A'Jtt*^7 7^-^^^ (v^T&SS) MtTBfiS 
S & . © & , X5-f FSAPlf ®«T4@t*b. L T p H £ 9 . 5 tC 

mmiytcA pjgsff^^-etsfc^b. hm^i 3 © <k 5 ir 7 ;u # yft*x7 r ^ - -t? © 

I¥W6S»»tl:Anfc. ift^OSl 2A, 1 2 BTSfcl/fclOtl^IO 
* # y h © BE 5!l tt , ftf^V-ff^f h'DNAA-f ^'J y h'Cg&Cfc*, DN 
A©X#yhlc43^^>7;U*U'l4*7.7r^--fe*©JgJi$:J§^-r-5t>©tbT^f 

5 ± iz m ti s . 
n m m 8 

IIOtKTIi, #1 Jg 0>J 7 T Ui 0J3 b fc <fc 5 IC M & 2 ft & A — D N A^tt^fS, 

2 o sk o ^ 'J t u > , o. ouc/D%7i;-ii" ^ii'-fiisttr^s* 

jtsn&/t^->*»jtfc-r*&«>fc, *t <b -r s m ic jq *. e> n , ^- © & , « 
ft©m«!'f i:. ^T©fe^«7^;u^35^5»am$n^.. * si u . ti*fiS6 o 

itfcu y k>3m^ - /i — oiicsg^n, -?-©&, ci © 7 -r ;p ^ * , #7 

7.±©DNA©±i«T^ffl$n^ ! b©i:l^«©7 P DbfU->-ea*-^Snfcjg®c* 
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T?g^Jfcc |«itS2/i 1 ODNAgffiS, + (4. 2-4. 5) k V 09 « £E 
\ 2 0-3 0 n ACDHT&liSILfc. £ <£> D N A £ 7 5 £ CT2 0 # 

Pel j£ b , 0. 5 M <D N a O H 3£ T ^ b , 0. 5 M0TR I S -HCLlf g 
« , p H = 7 . 4 T ft * b , tUTi8^«Tl 5 # P^ ^ ;® *g b . f CD & > 7 
^ II *f b T , 6<gj&R(OSSCif»«, 45JtO**A7SF, 1 % S D 

S , 10%<E>x^*h^>8ft^i£, 5«»R©Denhardt»*, 1 0 0 m 

g / m i coai*fi»T«ttsnfc§i©»AoDNA, 

T l B# M , 4 2 'CT^g^ib^W^S* bfco « -& fls tt , iOiStlil:, 20 

0 n g / m 1 (^Etf Z l^-fr>f K A - D N A / D- ^ S jD^.fe»«rt T 4 2 <C 
% 14U*ra*JSbfc. *g ^ ft $!L 3 & , 2fgt«OS S CI»^«(5»), 0. 
2%SDS^^, Sffl7?2lllft»-b, <2 t£ , 0. lgflJOSSC, 0. 2% 
S D 

S, 6 213^1 5»f ^2lElB^bfeo ftfft> £ CO 7 -f ;i/ ^ & A P ftflf 

ft b > 2%CD^->jfil?»7;>y^>, lXO*"K-f >©i§«**tfAPail* 

tbt|}©*««ITRSbfci5l:, ft b , A 

PSIrtT^^Ufcc 07, 1 2 A > 1 2 BT5t %CDfc^T^§S*^i^& 
T«S{^^ !&R«tIl$iJll, D N A lrScf< & £ £ 5 -f ^5 'J — © « jfi fc 

nmm 9 

*»&i!t*asn*ffittffl»eDitatt>K:Anfe. «■ ic wt ± (2-5) k vs^jdl 

s S*fStt©SmEEmaS*^JR7 r U' — & 38 L & . 3 0 x 3 0 c m © 4> L fi o 



( 57 ) #^2 0 0 2-5 1 1 7 

fflgj fct 3#«<«ii£, »#^©!§I 0 . 2 ~ 1 m , tlSn^^t©^! 0 . 
1 ~ 1 m 1 / ^TUllfc. 1 OOfeiCiiat, £ © V £ & 'p L <D&.Mf£ll 

& m l . #.<D&m%i&mLtz. mm £ n & a ^ - > « a i 7i:stt>oT*«. 

Itit, »f !!8®*0«Il:ioTX¥Sn5feCi:li, J;tp^a©^»»e:J; 
•p T , i 0 * # * tt » h) *iJ:!i*«ftS«(Dll:, ±>3jl<it«£*i 

Slifc'ttiJ'fiai/, tfl © X # y hT-lijHTVsS, d © HJS 08 « , l&£ & fc j$ * 

HffiM i o 

3 0 XO'>a*i 1 0 XOyjtU > (eiLfcI0SiII:S^<) <!: £ 
tf 0 . 5%©^HRNAse ( -> "7 *t , "fe > h • )V -f X ) £ , H J£ M 1 T ffl 

(DT^s-^Aitsitsifc. ^*ita«, HCfc^t vyi-ftt, mnm. 

118%, rtSlll 0 5^ 1 0 n A , 261=^+4. 0 k VOlE&fllJO 

*7c#lifit*-r*K»*«J6f*llB**^6-*lcLfc. Ell 9 B l: ^ t J; 5 »c \ 

Hisgij 1 1 

^) ^ R S 

#>S. ^ © mwm © 7 ;U * U 14 * X 7 7 9 - ir*(A P ) . p--hD7iZJWJ 
>SSt(p-NPPS#f-^JH:^, v^v^r-Xt-ft), ©hV-AD-X 

. -^©ft!l©:£:T©$fi, S « A ]5 ft) Al , ^tflOSfT^ofc. 

nmrnmrn © ^ 1= © ^ if -r >. 3 ooi^^f f-r >©^««§rffl©^ ( t*<. 



( 58 ) 



#S 2002-51 1792 



£©W3fcft«i;Ttt;S*iT*fc. i2 0Ai:st^i®Tf-f>ii, £*©*ff 

1 9 9 4 ^ , 1 9 9 6 *) j CflTH*. Hl«iV)«j|f ? 7SO«f i, 
K 2 0 9m. MIT, lli/7XTti (0. 0 1 tor r , KHH^io- 

2 0 W , /Wl^^BO^^X-ft, 0. 2 5L) TgIjJlIL&. i c? i 

L ), SnCI.-OittftJfifcKfjltTiSttftl,, * T ft* L . fLT, Si © f 



J TSofe(t>Jl?'J7+I, 1981*), ^©^If-r >tt. *tf«aft* 

© TT & £ . 

i20BI:Stl20ffOa> (tD'/7«. 1 9 9 3 *) ©^ 

^^^>^fc«x^>l^^^-;p©^^) # * fcnc » m £ n & v> £ © £ ? 
#^^ < &tP?«ti^>fc©Tab-5. 



>H*tOH«)|«ill:|8ft4|ittTl!J!t*. nifffSOKIIftilg 



SI © ^ SB » S , I^iili^v.TS 0-1 OOymOffflt^ft^tf;. 
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. 5 L) iTHlLfc 



> A* - © fi ^ £ ?S g « , Jfe # * IB t * V» T . 



t? « 2 ~ 4 % , U S. T « 0 



. 2 t C©fjtgcD^*;Hr>-t}- (7-fr>t-tS) T? « £ U fc . -fe > ••}• © jfc « 



3S £1 , * £ « * £ f& it & 



£ © 7 7 > £ #it L , fLT 



£ US & b fc 



0k 4 1 K , 



tfi & 9 fc V )V d> S 3 ~ 5 % & lift b £• « . £ Ml S « S o fc # 7. £ 5D x. fc 



^fF (QCM ; 



V — ;W 7 V -f , 1 9 5 9 f) £ ffi ffl b T , 



* « £ l 



& . H © « /h 35 iff tt , §S^k-!-*Wf IfctOfSSSnSAT^y ho* 



£11 (12-17MHz, 



5mm©&©fHl#£) 6 T t T 5 . QCM 



O + tiJ^l/ - ^3>tt, 0. 1 % © 



fr o ifc = Si^O. 25 



O t g i: l: f i L , f H 



1-1 



bfc^> ClC07f<B 1 ^P^b7t?- J f>;\*-i^t'^Ab, fit, 



■fr & . * *l V» fe « II K *J S # 



-5 * 



k t © ® u £• , 



« . 0 ~ 2 m g © 



"C « a ^ T * -5 , 



©flfcKtt*»l§J»*j&»& 2~3 



A* 7 3/ * £ « /> * * & ^ * k « , * 



— Jl/ Zf V -T , 1 9 5 9 $). 



m 
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5 a ® <d * a « , i®*iea^QCM©Kif t>/\--rti:An, a ig g§ ® % 

£ > K ± o T ft 5£ b 7$: . 

) £ , *Ulmg/mLOSgT*l;giJt, — |fc , 1 0 " ' M M g C 1 , , p 
H7-80g«l:MlTSffL, 3 0 0 0 X g "p 1 - 2»fB»-£>»i b, fbt 
, -2 0 *C # » b . Z (D&ffi.mmzm&l,, *T5^l:tH5L, 

L J: 5 £ . d©Jta#)o^^Kfi&S!j^^, SS ft© x^<^h*,ig®^^( - 

0. 2M IRlS/HCLlf«t, p H 9 . 5, 1 m M M g C 1 , , 0. 1 % T 

ween20) ©l-2i*L©ttj|lnr3~4ia«|tiiL;fc. ^ © & . ^n^©iili 
$J & M 

■S-L, I^i;iff^«T4 0/iL©*it&5 < J;5l;$fl / fc. S S R ^ & M 

* » K is v» T , £Hb*Si##ft-f-£>*§-g-, git©! ailiti, S fi K — « 

AP «St(l, 5-2 0 ML©»tHM£v^V • 7 r - X httO^SJT ff'jfc 
StlSTRI S/HCLat*SCp-NPP*Sl. OmLCjD^fet. f < 

n>tfa.-^fe|^$nfe^^^^tf (AVI Vtt, ffl ^ 1 1 8DS) T 4 1 Onm 
tt . »*«flECti»l:tt#t5Ct*«t)*oft. H © ifc S tt tt , ± © If » SB s£ 
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« t? » ■» b ± 5 i:ii»fft»isn5iassss«fi b t n- b . 
-m<D&mmn%iX"\$, Kp«aftfc»**J:tfK*b;fc 

fgj:i:ig»ii< aaoaincioTfiUbft. dft©&iib£: i b©©»* 
£ *M £ & , :o*i»*>litiiisii. f IT, i©iSftiasiitiT«aL&K» 

Ifc <fc * * © 3ft * . ftiH^, ^aWtl-PAn — *i©APStt©Eltt©3&*€ 
■I S » . ftRU fc A P (5 mL) * , #5;**®-hfc*b 

, f IT, ma©*£;fc«Sfc-5&©!Ht;*^£'&tf#}§}&£, # SS Jo tz 

-trfe^bfc. © m , «: b at ;* # ? h * » n$nm.mmm<D xtf y b-cm.mhtc 

f:H^il:S^.!iv>«li^5(SIf#^5t)Oifflt^5). £ © «fc 5 ft 

«igM^^{b^*a%©!aa©QCMa!i^icBL«-rnjii'ffi*#s | J^^^t?^*b 

^©*«^©*ftS:« Atfl 0 0Sif<hyil:3 0-6 O&RAn, StXfeJt 

b , b t , -t o a , *»a»«c*f?flEatiJ&bfc. aefe©«aatt, -on 
» ^ as b ft a> -o . z> mrnvviwiT x* <D%>nm.mmmyo-e > « * b * « m 
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(1) Kfi*«*at4P*l:Iit5JL©IlS: d 

(3) SI<S«iT«l 3 ft3*Ei : V 

(4) n****©**©^-*-^ 

l:*flTlf ^&#f *ST. Affltttt»flr¥tt£/t5.?i-*, h = 1 0 ~ 1 5 
mm, d = 2 m m , i£ ^ JE V = + (3~4) k V « , £©#«it^i#«©3Sj35 
« , *2©»*K3STJ:.3K*tf©5 i 1f<:.'fcft#l'T6 0 X *> & 8 0 %O^T 
gZikhfz. •? V y *J M <D 'g <D m tfi <D \3. , W. # f V v v 5 \~ A -5 H & K 

jgffliOf ni: iot, A P # p H = 4 . 4 (O^XFDA, 1 9 6 1 £ 
^ft6t§!i§t4i t^T?t«. A P # ^ , p H # 4 . 4 J: D < ^5 t 

T t& 5 . 













5 5 ± 1 0 


32 + 9 


3 1 ± 1 2 


% 










7 9 ± 7 


78+8 


6 2 ± 9 


% 









1 ©1EV = + (3-4) k V , 1SI =1-5 0 nA, 

^ « it ^ > A-COfil A = 6 5 ± 5 %o 

mm t <d itm o 
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£ jft S V> . 0%^59 0%ST^{b^tfcttST, V=3~4kV© 

*§ , 4 8 dm ± © ?S }£ L $J 5£ © ¥ i$ , ^«>ft^iiifl©^)^«7 4 ± 6 % T 

0 0 % ft r> tz o 

tfc g 14 <h , ffl»0»«l:*lt5APOH:gtti:©/T--fe> |*OJt**, M» * * S 
«aC*tt5iegOSOttgOff^OBStLTffifflf5. 0 1 8 A, 18B 

-etft^-r-s^-^T'^^n-s.fc'pic, » « « ti * a a* * its « jbe ( 7 ~ 8 kv^±) 

, *W.ffi. (5 0 0~1 5 0 0 nAU±) 0*ftTTH«S n§ S^tt, A P 
© & fF T TT AP* g 14 {b * t> <& "T t> © £ * x. 6 ft 5 . 
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